very nature, unpredictable and very difficult to study in man, although they have been extensively studied in animals. 14 Although there are some data on haemodynamic changes during these reactions in man,'-9 there is a fundamental lack of knowledge about detailed changes that occur in oxygen transport in the acute situation.
We report a case in which a pulmonary artery catheter, with continuous mixed venous oxygen saturation, together with direct arterial monitoring and pulse oximetry, allowed detailed observations to be recorded of both oxygen transport and haemodynamic changes during an anaphylactoid reaction.
CASE REPORT
A 36-year-old woman presented for treatment of a melanoma on her right leg. The planned procedure was for isolated limb perfusion with recombinant Tumour Necrosis Factor-alpha (rTNF-a). This procedure allows high local levels of rTNF-a and melphelan to be administered to a limb isolated from the circulation, 10 so minimising the systemic side-effects of rTNF-a (hypotension and hepatorenal toxicity). However, in view of the potential problems should a systemic leak of rTNF-a occur (and indeed we have reported the haemodynamic changes of such an occurrence), 11 these patients were monitored with arterial, central venous, and pulmonary artery catheters. Ethics committee approval had been granted for the drug to be administered on a named patient basis, and informed consent obtained.
There was no relevant past medical or anaesthetic history, and the patient was not receiving any medication. On the day of surgery, at 0715 hours, pethidine 75 mg and atropine 0.3 mg were administered intramuscularly, and diclofenac 100 mg given per rectum. At 0825, in theatre, the patient was monitored with electrocardiography, non-invasive blood pressure, and pulse oximetry. At 0830, following preoxygenation, anaesthesia was induced with thiopentone 250 mg, fentanyl 100 /lg, and vecuronium 10 mg to facilitate tracheal intubation. The patient's lungs were ventilated with 67flJo nitrous oxide in oxygen and 0.5-1 % isoflurane.
The left radial artery and right internal jugular vein were cannulated and direct arterial pressure monitoring commencing at 0837. Right atrial pressure, pulmonary artery pressure, and continuous mixed venous oxygen saturation were measured from 0845 by an Opticath recorder (Oximetrix Corporation). The mixed venous oximeter had undergone prior in vitro calibration. Cardiac outputs were measured intermittently using thermodilution.
From 0837 hrs, there was a gradual decline in mean arterial blood pressure (MAP), associated with an increasing tachycardia ( Figure 1 ). The isoflurane was discontinued and a 500 ml infusion of Haemaccel was commenced, but there was no immediate improvement. When the towels were removed from the patient's face following central venous cannulation, there was marked periorbital oedema and facial flushing, although no bronchospasm was heard on chest auscultation. The nitrous oxide was then discontinued for a period of about five minutes, and ephedrine 30 mg was given intravenously with a litre of Haemaccel, and the blood pressure began to rise after several minutes. At this stage the nitrous oxide was recommenced. Following continued improvement, after a further five minutes the isoflurance was recommenced.
The cardiac index (Cl) rose and then fell, with both systemic vascular resistance (SVR) and pulmonary vascular resistance (PVR) first recorded as very low and gradually increasing. Throughout, the right atrial pressures (RAP) and pulmonary capillary wedge pressures (PCWP) remained less than 3 mmHg. The oxygen delivery (DO z ), oxygen consumption (VO z ) and oxygen extraction ratios (OER) were at their lowest thirty minutes after induction, but increased over the next thirty minutes. The haemodynamic and oxygen transport values are shown in Figures 1 and 2, and  Table 1 . The patient developed a metabolic acidosis, with a base deficit changing from 0.8 to 4.8 mmol.l-I during the eighty-minute period. 160 HEART RATE AND MEAN ARTERIAL PRESSURE VALUES DURING AN ANAPHYLACTOID REACTION. The proposed surgery was cancelled. The patient remained anaesthetised, paralysed and ventilated until 1000 hours, when the residual neuromuscular blockade was reversed and the patient's trachea was extubated. At that stage there was no oedema of the tongue or larynx, but there was still some periorbital oedema. She was later transferred to the Intensive Care Unit where she had an uneventful overnight stay. The next day, breathing room air, the patient had a heart rate of 80 beaLmin-l , MAP of 72 mmHg, mean pulmonary artery pressure (PAP) of 14 mmHg, C.I of 2.9 l.min -I.m -2, SVR of 1290 dyn.s.cm -5, and PVR of 220 dyn.s.cm-5 • Oxygen delivery was 447 ml.min-l .m-2 , and VO z 107 ml.min-l .m-2 , with an OER of 23%. The RAP was 4 mmHg and the PCWP was 7 mmHg. The arterial blood gases showed a pH of 7.37 and a base excess of 0.6 mmol.l-I . Analysis of serum showed low levels of IgE (12 U.ml-I ), and absent IgE antibodies to thiopentone. Urinary methylhistamine concentrations were high (187 ng.ml-I ) compared with usual values of <20 ng.ml-I . This was attributed to marked mast cell degranulation, and in view of the time course of events either heparin (in the flush for the intravascular catheters) or pethidine was implicated.
A few months later, the patient underwent local excision of the melanoma uneventfully.
DISCUSSION
This case documents the haemodynamic and oxygen transport changes during an anaphylactoid reaction in a thirty-six-year-old woman. Although cardiovascular collapse is known to occur in 90070 of these reactions, 12 there is an increasing emphasis on the importance of monitoring and manipulation of oxygen transport in critically ill patients. 13 ' 15 To date however, there are no reports of these changes that occur in man during an anaphylactic/anaphylactoid reaction.
Several points need addressing before commenting on the data. Firstly, calculating values for oxygen transport may be affected by the presence of a high inspired oxygen concentration (FiOz), as the amount of dissolved oxygen is increased. The changes in FiOz that took place (from 0.33 to 1) were of approximately five minutes duration, however, and therefore unlikely to have significantly changed the trends that were demonstrated over eighty minutes. Secondly, although there are no baseline figures, as complete data from before induction of anaesthesia was unavailable, it is probably reasonable to assume that data obtained at 24 hours represents a baseline. Finally, the haemoglobin level was not formally measured, but assessed photometrically in the course of blood gas analysis. As all the values remained within 5070 (between 13.4 and 14.1 g/dl) we have assumed overall haemoglobin levels were unchanged in calculating D0 2 and V0 2 • The data collected provides information not previously documented. The Cl was initially high, with a low SVR and PVR, followed by a return towards normal, probably reflecting the response to treatment. OER was very low, although gradually increasing over eighty minutes. The calculated values for D0 2 and V0 2 show that whilst D0 2 was generally adequate, V0 2 was very low, particularly thirty minutes after induction of anaesthesia. These changes were associated with the development of a metabolic acidosis.
There are various descriptions of the haemodynamic changes which occur during anaphylactic and anaphylactoid reactions and debate as to the relative contribution of vasodilation and myocardial dysfunction in the pathogenesis of hypotension. Direct comparison with other reports needs to be made with caution. For the majority of reports in man, the term anaphylactic is used to describe the clinical event, with the precise mechanism of the reaction not determined. In addition the clinical manifestations of the acute reaction may vary considerably. It has been demonstrated that although profound myocardial depression may occur in both animals'" and humans,' and in particular those with pre-existing cardiac disease,9 the primary mechanism in many reactions appears to involve vasodilation, and apparent myocardial dysfunction seems to be related to low cardiac filling pressures. 57 In this case the cardiac output did decrease, and this was associated with low left and right heart filling pressures.
Adrenaline is the sympathomimetic drug of choice for the treatment of anaphylactic reactions associated with anaesthesia. 16 However, ephedrine was used in this case as it was the agent closest to hand. It has been suggested that a pure vasoconstrictor would be a logical choice for treating the profound vasodilation with a normally functioning heart. Both noradrenaline' and high dose dopamine 17 have been successfully used, and indeed noradrenaline was dramatically effective in patients where adrenaline had failed. 9 The change in oxygen related variables was carefully monitored. Continuous mixed venous oxygen satura-tion is generally accurate, 18.19 and two samples of mixed venous blood correlated well with oximetry readings. Oxygen consumption can be measured by the inverse Fick method, and whilst this has the disadvantage of ignoring pulmonary oxygen consumption, the method has been adopted widely in the clinical setting. Oxygen consumption is proportional to both the difference in arteriovenous oxygen content and cardiac index. During this anaphylactoid reaction, there was an abrupt decline in calculated oxygen consumption, associated with a very low OER and the development of a metabolic acidosis.
The pathophysiology occurring in anaphylactoid/ anaphylactic reactions may vary, but these data provide further evidence that these types of reactions cause widespread vasodilation with the fall in Cl as a consequence of low filling pressures. The effects on oxygen transport were a small reduction in D0 2 , and a large reduction in OER and V0 2 causing reduced organ perfusion and metabolic acidosis. Neonatal tetanus remains a major health problem in developing countries. )·3 In these environments with limited critical care facilities most patients with tetanus die from respiratory muscle spasm in the first week of the illness. 3 .4 Severe tachycardia alone, in the absence of peripheral vasoconstriction, is the earliest manifestation of the sympathetic over-activity associated with tetanus. 5 • 6 Sinus tachycardia per se is usually a benign cardiac arrhythmia but if severe enough can cause cardiac decompensation and therefore requires treatment. 7 We describe a case of neonatal tetanus complicated by severe sinus tachycardia which was successfuly treated with esmolol.
Esmolol in the Treatment of Severe Tachycardia in Neonatal Tetanus

CASE REPORT
An eight-day-old male infant presented to hospital with seizures and severe generalised spasms causing cyanosis. He had been born at home without any medical or nursing attendance and the umbilical cord had been cut with non-sterile scissors. He was intubated, sedated, and mechanically ventilated. Investigations excluded an intracranial infection or haemorrhage or a metabolic cause for these spasms, and a diagnosis of neonatal tetanus was made. He was given penicillin and 500 IU of anti-tetanus globulin and was transferred to Baragwanath Hospital Intensive Care Unit (lCU) for further management.
On admission to ICU his temperature was 37°C, heart rate 136 beats/min, blood pressure 50 mmHg systolic on palpation and perfusion was good. He weighed 2.4 kg. The rest of the physical examination was normal except for generalised tetanic spasms provoked by any stimulation. He was sedated with morphine and diazepam (0.5 mg/hour of each), paralysed with pancuronium 0.5 mg/hour and mechanically ventilated. The pulse rate and systolic blood pressure remained stable for 24 hours, with respective ranges of 125-150 beats/min and 50-70 mmHg during that time period. At this stage because spasms recurred, the doses of sedatives and pancuronium were doubled. On day 4 of admission he had two episodes of tachycardia with heart rate greater than 180 beats/min, each of these lasting about two hours. During these episodes the systolic blood pressure and oxygen saturation as measured with pulse oximetry (Sa02) remained unchanged. There was no concurrent pyrexia, hypoxia, evidence of sepsis or failure of sedation.
The following day the tachycardia became persistent with peaks in heart rate of 220 beats/min. During this time the systolic blood pressure ranged between 70 and 90 mmHg, but the patient's Sa02 fell to less than
